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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While carrying out a laminating by turns through a dielectric layer, respectively and 
forming the body of a capacitor between the 1st internal electrode group and the 2nd internal 
electrode group The edge of the 1st internal electrode group is exposed to the one side end face of 
the body of a capacitor, the edge of the 2nd internal electrode group is exposed to the another side 
end face, and it is each the stacked type ceramic condenser in which the external electrode was 
formed at a both end face. This external electrode A baking electrode layer, The stacked type 
ceramic condenser characterized by coming to carry out the laminating of the conductive epoxy 
system thermosetting resin layer containing metal powder, a nickel-plating layer, and the deposit of 
tin or solder one by one. 



[Translation done.] 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the stacked type ceramic condenser which has 

improved the external electrode. 

[0002] 

[Description of the Prior Art] Drawing 3 explains the conventional stacked type ceramic condenser. 
This drawing is a sectional view of a stacked type ceramic condenser 1, it consists of bodies 2 of a 
capacitor of the ceramic sintered compact which consists of dielectrics, such as barium titanate, and 
the internal electrodes 3 and 4 which consist of base-metal ingredients, such as noble-metals 
ingredients, such as Ag or an Ag-Pd alloy, or nickel (nickel), are arranged in the interior of this body 
2 of a capacitor through the ceramic layer (dielectric layer). And flow connection of the internal 
electrode 3 is made electrically [ an internal electrode 4 ] to the external electrode 6 at the external 
electrode 5. 

[0003] The external electrodes 5 and 6 consist of electrode layers of 3 layer structures, respectively. 
That is, the ******_ s trike which consists of Ag or an Ag-Pd alloy is applied to the front face of the 
body 2 of a capacitor, there is an electrode layer 7 formed by the ability to be burned, the nickel- 
plating layer 8 which consists of an ingredient which a solder foods crack cannot produce easily is 
formed in the front face of this electrode layer 7, and the electrode layer 9 which consists of tin (Sn) 
or solder (Sn-Pb alloy) is further formed on the nickel-plating layer 8. 
[0004] Moreover, other techniques are proposed by JP,58-40161,B and JP,4-25721 1,A. 
[0005] According to the former technique, it is the configuration of having prepared the conductive 
layer made from conductive paste in the edge of an insulator substrate, or the both sides of a circuit 
element, and having prepared the conductive layer through the conductive resin layer of Ag 1 resin 
system on it, and the adhesion reinforcement to an outside conductive layer is raised in the 
conductive resin layer, and the count of exchangeable of components is raised. 

[0006] In latter JP ,4-2572 1 1, A, it is **** which prepared the internal electrode and the flowing cash- 
drawer electrode in the exterior of the body of chip mold electronic parts, covered the shock 
absorbing material layer which consists of thermosetting resin of epoxy / phenol system, and 
prepared the deposit further on this drawer electrode, and the mechanical and thermal stress from the 
outside is absorbed by this. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned electrode layer 7 is 
made to form by baking according to the stacked type ceramic condenser 1 of drawing 3 Stress arises 
by sintering contraction of metal powder, and diffusion of the glass component to a dielectric layer 
into the joint of the external electrodes 5 and 6 and the body 2 of a capacitor, especially the 
circumference part of the external electrodes 5 and 6. The sake, As opposed to what mounted this 
stacked type ceramic condenser 1 in the circuit board When a rapid thermal change like a heat cycle 
test or a spalling test is received, under such a severe environment Stress absorbing became 
inadequate according. to a dielectric layer, the external electrodes 5 and 6, solder, the circuit board, 
and each coefficient-of-thermal-expansion difference, and the crack occurred on the body 2 of a 
capacitor from the residual stress section of the periphery of the external electrodes 5 and 6, 
consequently the stacked type ceramic condenser 1 had stopped functioning. 
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[0008] On «he other hand, in ^Z^TLZ^y^Z^Z^ 
trcetth a mounting substrate deehned, and the ctap ttseH was j«dML 



stress arises 



[S for Solving the Problem, While the srac.ed ^^^i^Z^ 
out a laminating by rums through a d.electnc layer, 5_^™__Z_ ' _, ^ ge of the 1st 
between the 1st internal electrode group and the 2nd y ^ a capacito?, the edge of 
internal eleotrode group is exposed to the one tde =^j£___,°_i it is each the 

deposit of tin or solder one by one. 

t° 01 11 _. , . -i UorMftpr the ctacked tvoe ceramic condenser of this invention is 

[Embodiment of the Invention] Hereafter the stackecrtype ce croS s-section structure of 

'explained in full detail by tangl and f ta^ ^ .^^^^ ows me fracture surface 
the stacked type ceramic condenser 10 of th !^ e ^ In addition, in these 

[001 2] in the stacked type ceramic e-J-^*"^ *" 
interior of the body 2 of a capacitor ^^^^^S^tamdi as noble-metals ingredients, 

field of a ceramic green sheet in order to pr odu « ^ J?*^25Sdfa a line, the laminating of 
configuration is printed so ^^. ne ^ c ^^S^^«n& this is cut in the 
the predetermined number of sheets is c ™J^?5SSSri3 is formed, and, subsequently 
£3E2£ ambient atmosphere and 

SSST external electrodes 5a and 6a are ^.^^^^^^^ch 
capacitor of the above-mentioned ^^^^^^^^ of a capacitor, and it is 
consists of Ag or an Ag alloy is carried out to thej io f^™^tennined ambient atmosphere 
applied to it. And the applied inductive paste can ^umed a^a pr ^ 
and temperature, and the electrode layer 1 V^^^f^^e fr ont face of the electrode 

Pb alloy), further, or solder is formed. r ™ n i ave r 12 forms the conductive resin 

SfS-l resrn p.,0 la ^ ^^0^^^ 
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100:5-100:45. 

[0017] The above-mentioned metal powder is independent, or combines and uses gold, silver, 
platinum, palladium, a rhodium, nickel, and copper. 

[0018] An epoxy system resin binder consists of a compound which has two pieces or an epoxy 
group beyond it in a molecule, and is hardened in an operation of a curing agent or a catalyst. And 
this epoxy system resin is chosen from the liquefied epoxy resin of bisphenol A mold epoxy system 
resin, bisphenol female mold epoxy system resin, and bisphenol A D mold epoxy system resin. 
[0019] The poly AMITO curing agent, an aliphatic series polyamine curing agent, an annular 
aliphatic series polyamine curing agent, an aromatic series polyamine curing agent, a dicyandiamide, 
etc. are used for a curing agent. 

[0020] As the above-mentioned organic medium, there are the ester of fatty alcohol, such as ethanol, 
i, n-propanol, and a butanol, or these alcohol, for example, acetate, propionate, etc. Furthermore, 
hydrocarbon system solvents, such as ketone system solvents, such as carbitol system solvents, such 
as methyl carbitol, ethyl carbitol, butyl carbitol, and butyl carbitol acetate, an acetone, a methyl ethyl 
ketone, 2-pentanone, 3-pentanone, and a cyclohexanone, benzene, toluene, a xylene, ethylbenzene, 
turpentine, a cyclohexane, a methylcyclohexane, and a methyl pentane, are mentioned. 
[0021] This conductive resin paste is applied and is made to adhere by the well-known means, for 
example, screen-stencil, dipping, etc. conventionally. Subsequently, temporary desiccation is carried 
out at the temperature of 80-140 degrees C, and in order to remove the solvent component under 
paste completely after that, an indirect desulfurization solvent is performed in a 60-120-degree C 
temperature ambient atmosphere for 15 to 90 minutes. By heating for 30 - 120 minutes at the 
temperature of 150-250 degrees C, after an appropriate time is stiffened and a conductive epoxy 
system thermosetting resin layer is formed in it. 

[0022] If the above conductive epoxy system thermosetting resin layers 12 are formed in this way 
according to the stacked type ceramic condenser 10 of this invention, it will set in this layer 12. 
Since epoxy system resin serves as a hardened material of the three-dimension network structure 
which constructed the bridge by the reaction with a curing agent and moreover uses the thing of low 
molecular weight also in epoxy system resin Even if it can raise crosslinking density further and this 
receives a rapid thermal change The epoxy system thermosetting resin layer 12 carried out stress 
absorption, and could carry out stress absorption to the external force turned outside from the body, 
consequently a crack stops having occurred on the body 2 of a capacitor, and it stopped also 
producing exfoliation of the external electrodes 5 a and 6a. 

[0023] When the external electrodes 5 a and 6a are covered to the end face of the body 2 of a 
capacitor, the part is made to extend even the edge on the principal plane of the body 2 of a capacitor 
according to other stacked type ceramic condenser 10a of drawing 2 . The direction to which 
between the both external electrodes 5 a and 6a is connected is made into the direction of X among 
drawing. About this direction of X, it is parallel to the end face of the body 2 of a capacitor, and it is 
the thickness direction of the body 2 of a capacitor, the direction of a right angle with the direction of 
X is determined as the direction of Y, and it is still more nearly parallel to the end face of the body 2 
of a capacitor, and it is the direction of a field of internal electrodes 3 and 4, and the direction of a 
right angle with the direction of X is determined as the Z direction. 

[0024] and — as the spacing P of the epoxy system thermosetting resin layer 12 set spacing covering 
the direction of X of the edge of the electrode layer 1 1 which extended, and the part of the maximum 
thickness on the end face of the body 2 of a capacitor to Q, and according to the still more nearly 
same convention — ratio Q/P — 0.25 to 0.8 « if it is suitably made 0.45-0.6, it is suitable in respect of 
the following. 

[0025] Even if it was in the environment of an excessive temperature change or a temperature cycle, 
the stress absorption of the stress produced at the edge can be carried out by the epoxy system 
thermosetting resin layer 12, a crack stops having occurred on the body 2 of a capacitor, and the 
external electrodes 5a and 6a stopped namely, exfoliating thereby by baking of the electrode layer 1 1 
by setting up as mentioned above. 
[0026] 

[Example] (Example 1) Apply the ******- S trike which contains a glass frit by using Ag as a 
principal member in the stacked type ceramic condenser 10 of this invention by the thickness of 5-20 
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^^T 



micrometers, dry, carry out byttie ability being burned, and it is formation STTlTA about the 
electrode layer 1 1 . Subsequently, apply the conductive resin paste which distributed Ag system filler 
to epoxy system resin by the thickness of 20-200 micrometers so that the electrode layer 1 1 may be 
covered completely, dry it further, subsequently carry out desolventization at the temperature of 80- 
120 degrees C, it is made to harden at the temperature of 150-200 degrees C after that, and the epoxy 
system thermosetting resin layer 12 is formed by this. The nickel-plating layer 13 was continuously 
formed by electrolytic plating, the tin system layer 14 was formed by electrolytic plating on this 
nickel-plating layer 13, and it was made 2012 molds with an overall length [ based on specification ] 
of 2.0mm. 

[0027] And in producing such a laminating ceramic condenser, an epoxy system thermosetting resin 
layer 12 like this invention and various kinds of layers made into the example of a comparison were 
formed, and it was referred to as sample No. 1-10. however, the epoxy system thermosetting resin 
layer used in sample No. 7-9 — sample No. of this invention — the thing of 1 and 2 — comparing — 
molecular weight - large — sample No.7 [ and ] - < - it is still larger in order of sample No.8< 
sample No. 9. 
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L72 


0.60 


0/50 


6/50 




3? 6 




L34 


0.55 


0/50 


12/50 




3* 7 


W7x/-» AS! (SS^Fft) 


2.26 


2.04 


0/50 


2/50 




S3 8 




1.67 


1.09 


0/50 


3/50 




X 9 


m*}-% AM 


L16 


0.30 


0/50 


17/50 




m 0 




3.45 


3.26 


24/50 


0/50 


o 



[0029] The temperature cycle endurance test and the elevated-temperature load test were performed 
to these ten kinds of samples. 
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[0030] The temperature cycle ^^irance test was held for 30 minutes in the^^degree C ambient 
atmosphere, and was held for 30 minutes in the 150-degree C ambient atmosphere, performed the 
cooling/heating cycle 1000 times, and investigated the fall situation of capacity, and the original 
fixing reinforcement and the fixing reinforcement after a test. 50 samples were used on that occasion 
and it took out that it was also at a ratio about the occurrence frequency of a crack, and the 
exfoliation frequency of an external electrode. As shown in a table, this ratio carries out the 
denominator of the 50 pieces, and expresses the number by the molecule. 

[0031] About the elevated-temperature load test (DCx2), 50 samples were put on the 125-degree C 
ambient atmosphere, and the degradation situation by 1000 hours was investigated, and it classified 
into the three-stage as dependability. O When about 750 hours of** mark pass when it does not 
deteriorate at all, even if 1000 hours of the mark passed, and it deteriorates, x mark is the case where 
about 500 hours passed and it deteriorates. 

[0032] Even if early fixing reinforcement was high and it performed a temperature cycle endurance 
test further about sample No.l of this invention, and sample No.2 a passage clear from a table, it 
almost came to fall. Moreover, a crack did not occur on the body of a capacitor, but exfoliation of an 
external electrode also became. And even if an elevated-temperature load test also passed for 1000 
hours, it completely came to deteriorate. 

[0033] On the other hand, in sample No. 3-10, the temperature cycle endurance test and the elevated- 
temperature load test were inferior. In sample No. 9, it dropped out from the mounting substrate 
especially. 
[0034] (Example 2) 

In producing stacked type ceramic condenser sample No.l of (Example 1), the temperature cycle 
endurance test which changed spacing Q, the spacing P of the epoxy system thermosetting resin 
layer 12, and ratio Q/P of the electrode layer 11, respectively, and mentioned them above, an 
elevated-temperature load test, and when adhesion reinforcement was measured further, the result as 
shown in Table 2 was obtained. In addition, adhesion reinforcement prepared ten samples, 
respectively and performed the direction tensile test of terminal L. 
[0035] 
[Table 2] 
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ft** 


Q 


P 


Q/P 








No 
















Cm) 


dm) 




Ckg) 


(«> 




BU 1 


0. 05 


0. 50 


0. 091 


0.89 


12/50 


X 


1 2 


0. 10 


0. 50 


0. 25 


2.68 


0/50 




1 3 


0. 20 


0. 50 


0.4 


2.69 


0/50 


o 


1 4 


0.30 


0.50 


0.6 


2. 73 


0/50 


o> 


1 5 


0.40 


0.50 


0.8 


2.57 


0/50 


o> 


>K 1 6 


0. 50 


0. 50 


1.0 


2.32 


4/50 




7 


0.60 


0.50 


1.2 


1.98 


19/50 





[0036] About sample No. 12- sample No. 15, the adhesion test on the strength and the still better 
result to both a temperature cycle endurance test and an elevated-temperature load test were 
obtained. On the other hand, sample No.l 1 were having formed the electrode layer 1 1 only in the 
end face of the body 2 of a capacitor, its adhesion reinforcement was the smallest, and it judged with 
it being poor with both thermal stress in the temperature cycle endurance test and the elevated- 
temperature load test, moreover, sample No. -16 and 17 have the large spacing Q of the electrode 
layer 11, therefore be burned it was alike, and it burned, the stress by tightness which originated 
was received, the crack occurred on the body 2 of a capacitor by the temperature cycle, and the 
capacity fall arose. 

[0037] In addition, this invention is not limited to the example of a gestalt of the above-mentioned 
operation, and modification, amelioration, etc. various by within the limits which does not deviate 
from the summary of this invention do not interfere at all. 
[0038] 

[Effect of the Invention] According to the stacked type ceramic condenser of this invention the 
above passage, it sets to an external electrode. Since conductive paste was applied and the 
conductive epoxy system thermosetting resin layer containing metal powder was formed between the 
electrode layer which was able to be burned, and the nickel-plating layer Even if it mounts in the 
circuit board and stress occurs by the temperature cycle or the thermal shock after that A crack stops 
having occurred on the body of a capacitor, an external electrode stops having exfoliated further, 
and, moreover, it excelled also in fixing reinforcement with a mounting substrate, consequently the 
stacked type ceramic condenser of dependability has been offered high quality and over a long 
period of time. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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